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Figure 1.     Location of Proctor Lake  
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Table 1.  Pertinent data for Proctor Dam and Proctor Lake 
Owner 
 The U.S. Government 

Operated by the U.S. Army Corps of Engineers, Fort Worth District 
Engineer 
 U.S. Army Corps of Engineers 
General contractor 
  Armstrong, Armstrong, and J.H. Ryan and Son, Inc., Roswell, New Mexico 
Location of dam 

River mile 238.9 on the Leon River in Comanche County, about 8 miles northeast of Comanche, 
Texas and 3.5 miles west of Proctor, Texas 

Drainage area 
 1,265 square miles 
Dam 
 Type    Rolled earth fill with concrete spillway in right abutment ridge 
 Length (including spillway) 13,460 feet 
 Maximum height   86 feet 
 Top width   30 feet 
  
Spillway 

Type    Ogee 
Length     440.0 feet net at crest 
Crest elevation   1,162.0 feet above mean sea level  
Control    11 tainter gates, each 40 by 35 feet 

Outlet works 
Type    2 conduits, each 36-inch diameter 
Control    2 slide gates, 3 feet by 3 feet diameter 
Invert elevation   1,128.0 feet above mean sea level 

Reservoir data (Based on 2012 TWDB survey) 
      Elevation Capacity Area 
 Feature                       (feet NGVD29a) (acre-feet) (acres) 
 Top of dam     1,206.0  N/A  N/A 
 Maximum design water surface  1,201.0  N/A  N/A 
 Top of flood control storage space  1,197.0  N/A  N/A 

Top of conservation storage space  1,162.0  54,762  4,615 
Invert of low-flow outlet   1,128.0  0  0 
Usable conservation storage spaceb      -  54,762     - 

Source: (TWDB1973, TWDB 2003b, USACE 2007, USACE, 2013) 
a NGVD29 = National Geodetic Vertical Datum 1929 
b Usable conservation storage space equals total capacity at conservation pool elevation minus dead pool 
capacity. Dead pool refers to water that cannot be drained by gravity through a dam’s outlet works. 

Volumetric and sedimentation survey of Proctor Lake 

Datum 

The vertical datum used during this survey is the National Geodetic Vertical Datum 

1929 (NGVD29). This datum is also utilized by the United States Geological Survey 

(USGS) for the reservoir elevation gage USGS 08099400 Proctor Lk nr Proctor, TX 

(USGS, 2013). Elevations herein are reported in feet relative to the NGVD29 datum. 

Volume and area calculations in this report are referenced to water levels provided by the 

USGS gage. The horizontal datum used for this report is North American Datum 1983 

(NAD83), and the horizontal coordinate system is State Plane Texas Central Zone (feet). 
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TWDB bathymetric and sedimentation data collection 

TWDB collected bathymetric data for Proctor Lake between February 2, 2012, and 

February 8, 2012. The daily average water surface elevations during the survey ranged 

between 1,163.49 and 1,163.54 feet above mean sea level (NGVD29). For data collection, 

TWDB used a Specialty Devices, Inc. (SDI), single-beam, multi-frequency (200 kHz, 50 

kHz, and 24 kHz) sub-bottom profiling depth sounder integrated with differential global 

positioning system (DGPS) equipment. Data collection occurred while navigating along 

pre-planned survey lines oriented perpendicular to the assumed location of the original river 

channels and spaced approximately 500 feet apart. Many of the survey lines were also 

surveyed by TWDB during the 1993 and 2002 surveys. The depth sounder was calibrated 

daily using a velocity profiler to measure the speed of sound in the water column and a 

weighted tape or stadia rod for depth reading verification. Figure 2 shows where data 

collection occurred during the 2012 TWDB survey. 

All sounding data was collected and reviewed before sediment core sampling sites 

were selected. Sediment core samples are collected at regularly spaced intervals within the 

reservoir, or at locations where interpretation of the acoustic display would be difficult 

without site-specific sediment core data. Following the analysis of the sounding data, 

TWDB selected six locations to collect sediment core samples (Figure 2). The sediment 

core samples were collected on December 11, 2012, with a custom-coring boat and SDI 

VibeCore system. 

Sediment cores are collected in 3-inch diameter aluminum tubes. Analysis of the 

acoustic data collected during the bathymetric survey assists in determining the depth to 

which the tube must be driven during sediment sampling. The goal is to collect a sediment 

core sample extending from the current reservoir-bottom, through the accumulated 

sediment, and to the pre-impoundment surface. After retrieving the sample, a stadia rod is 

inserted into the top of the tube to assist in locating the top of the sediment in the tube. This 

identifies the location of the layer corresponding to the current reservoir surface. The 

aluminum tube is cut to this level, capped, and transported back to TWDB headquarters for 

further analysis. During this time, some settling of the upper layer can occur. 
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Figure 2.     Data collection during 2012 TWDB Proctor Lake survey 

Data processing 

Model boundaries  

The reservoir boundary was digitized from aerial photographs, also known as digital 

orthophoto quarter-quadrangle images (DOQQs), obtained from the Texas Natural 

Resources Information System (TNRIS, 2009) using Environmental Systems Research 

Institute’s ArcGIS software. The quarter-quadrangles that cover Proctor Lake are De Leon 

(SE), Comyn (SW), Comanche (NE), and Proctor (NW). The DOQQs were photographed 

on January 9, 1995, and January 23, 1995, while the daily average water surface elevation 

measured 1,162.22 feet and 1,162.29 feet (NGVD29). According to metadata associated 

with the 1995 DOQQs, the photographs have a resolution or ground sample distance of 1.0-

meters, with a horizontal positional accuracy that meets the National Map Accuracy 

Standards (NMAS) for 1:12,000-scale products. For this analysis, the boundary was 

digitized at the land-water interface in the 1995 photographs and given an elevation of 

1,162.3 feet. This boundary was also used to model the reservoir when TWDB surveyed 
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Proctor Lake in 2002. Additional boundary information obtained from aerial photographs 

taken on July 17, 2010, July 31, 2010, and July 20, 2012, while the daily average water 

surface elevation measured 1,159.83 feet, 1,159.41feet, and 1,160.0 feet, respectively, was 

added to the 2012 lake model as points of known elevation. 

Triangulated Irregular Network model 

Following completion of data collection, the raw data files collected by TWDB 

were edited to remove data anomalies. DepthPic©, software developed by SDI, Inc., is used 

to display, interpret, and edit the multi-frequency data by manually removing data 

anomalies in the current bottom surface and manually digitizing the reservoir-bottom 

surface at the time of initial impoundment (i.e. pre-impoundment surface). For processing 

outside of DepthPic©, an in-house software package, HydroTools, is used to identify the 

current reservoir-bottom surface, pre-impoundment surface, sediment thickness at each 

sounding location, and output the data into a single file. The water surface elevation at the 

time of each sounding was used to convert each sounding depth to a corresponding 

reservoir-bottom elevation. This survey point dataset is then preconditioned by inserting a 

uniform grid of artificial survey points between the actual survey lines. Bathymetric 

elevations at these artificial points are determined using an anisotropic spatial interpolation 

algorithm described in the spatial interpolation of reservoir bathymetry section below. This 

technique creates a high resolution, uniform grid of interpolated bathymetric elevation 

points throughout a majority of the reservoir (McEwen et al., 2011a). Finally, the point file 

resulting from spatial interpolation is used in conjunction with sounding and boundary data 

to create volumetric and sediment Triangulated Irregular Network (TIN) models utilizing 

the 3D Analyst Extension of ArcGIS. The 3D Analyst algorithm uses Delaunay’s criteria 

for triangulation to create a grid composed of triangles from non-uniformly spaced points, 

including the boundary vertices (ESRI, 1995).  




